Acetyl-L-carnitine suppresses apoptosis of thioredoxin 2-deficient DT40 cells.
To elucidate the mechanism by which L-carnitine and related metabolites inhibited mitochondria-dependent apoptosis, we used conditional TRX2-knockout DT40 cells (TRX2(-/-)) and compared the properties of signaling pathways leading to apoptosis in the wild and TRX2(-/-) cells. Caspase-3 and 9, but not caspase-8, were strongly activated in TRX2(-/-) cells but not in wild cells. TRX2(-/-) cells generated large amounts of reactive oxygen species that markedly decreased cellular glutathione levels both in cytosol and mitochondria. We found that the critical thiol groups of adenine nucleotide translocator (ANT) were oxidized more easily in TRX2(-/-) cells than in wild cells and that the reduced form, but not oxidized form, of ANT selectively bound to TRX2. Cytochrome c and SOD1 were released from mitochondria more easily in TRX2(-/-) cells than in wild cells. All these phenomena observed with TRX2(-/-) cells were effectively inhibited by acetyl-L-carntine but not L-carnitine. Thus, acetyl-L-carnitine effectively suppressed the oxidative stress in and around mitochondria thereby preventing mitochondrial signaling pathway leading to apoptosis.